Objectives To compare rates of revascularisation in south Asian and white patients undergoing coronary angiography in relation to the appropriateness of revascularisation and clinical outcome. Design Prospective cohort study of patients with two and a half years' follow up; appropriateness of revascularisation rated by nine experts with no knowledge of ethnicity of patient. Setting Tertiary cardiac centre in London with referral from five contiguous health authorities. Participants Consecutive patients (502 south Asian, 2974 white) undergoing coronary angiography in the appropriateness of coronary revascularisation study (ACRE). Main outcome measures Coronary revascularisation, non-fatal myocardial infarction, mortality. Results There was no difference between south Asian and white patients in the proportions deemed appropriate for revascularisation (72% (361) v 68% (2022)) or in the proportions for whom the physician's intended management was revascularisation (39% (196) v 41% (1218)). Among patients appropriate for revascularisation, age adjusted rates of coronary angioplasty (hazard ratio 0.69, 95% confidence interval 0.47 to 1.00, P=0.058) and coronary artery bypass grafting (0.74, 0.58 to 0.91, P=0.007) were lower in south Asian than in white patients. These differences were smaller but still present after adjustment for socioeconomic status and after restriction of analysis to those patients for whom the intended management was revascularisation. There were no differences in mortality and non-fatal myocardial infarction between south Asian and white patients (1.07, 0.78 to 1.47). Conclusion Among patients deemed appropriate for coronary artery bypass grafting, south Asian patients are less likely than white patients to receive it. This difference is not explained by physician bias.
Introduction
There is growing international concern that the ethnic origin of a patient may unfairly affect access to medical care such that equal treatment is not provided for equal need.
1 2 In the United States 3 and England 4 coronary disease and mortality 5 are more common in the largest ethnic minorities than in the white population. Some reports from the United States suggest that black and Hispanic Americans receive less invasive treatment for coronary artery disease than white people. 6 7 These studies leave important questions unanswered. How can we best characterise the need for treatment or ability to benefit given that few trials on invasive management of coronary disease have participants from ethnic minorities? To what extent might the socioeconomic status of patients, rather than ethnicity itself, explain treatment differences? 8 9 To what extent is the physician not offering revascularisation or the patient not taking up the offer? There have been five studies reported from England that showed differences between south Asian and white patients in the invasive management of coronary disease. [10] [11] [12] [13] [14] Their small sample size (combined total of 476 south Asian patients) and omission of details on severity of illness, appropriateness of procedure, and other confounding factors precludes any conclusion about unfair differences between ethnic groups. There have been no prospective studies investigating ethnic differences in revascularisation in the United Kingdom that have measured clinical outcome.
We compared prospectively rates of coronary angioplasty and coronary artery bypass grafting and clinical outcomes in 502 south Asian patients and 2974 white patients who were undergoing angiography. In the appropriateness of coronary revascularisation (ACRE) study, appropriateness was measured by the ratings of a multidisciplinary panel. Such methods of rating offer important advantages for investigating potential inequity as they produce a measurement, blind to ethnicity, of the extent to which revascularisation is expected to lead to health benefits. Patients revascularised appropriately (according to these ratings) live longer than those who are not revascularised. 15 
Methods
Participants-Consecutive patients undergoing coronary angiography between 15 April 1996 and 14 April 1997 at the hospitals of one NHS trust were eligible for inclusion in the appropriateness of coronary revascularisation study if they lived within an area defined by five contiguous health authorities. There were no exclusion criteria, and 4121 patients were identified. The population of the health authorities was 2.833 million, and 89% of the angiographies performed on their residents were done within the trust. Ethical approval for the study was obtained from the five local research ethics committees, and written informed patient consent was sought from participants. Details of the ACRE study have been reported elsewhere. 15 Clinical record data-On the day of their index coronary angiography we identified eligible patients by examination of ward admission and catheter books. Trained nurses extracted data from case notes (n=4020) using standardised forms. They collected data on clinical presentation (RAND definitions 16 ); functional severity of angina (Canadian cardiovascular society); smoking; history of hypertension, diabetes, or heart failure; results of exercise electrocardiography; blood pressure; weight and height; admissions to hospital and visits to general practitioner, emergency departments, and outpatients in the past 12 months; time spent on waiting list; and the cardiologist's intended management (medical, coronary angioplasty, or coronary artery bypass grafting) after angiography.
Questionnaire data-On the day of their index angiography patients completed a questionnaire (3301/4020, 82% response rate) that obtained details on their use of health services in the past year and socioeconomic status (age at leaving full time education and annual household income).
Assignment of ethnicity-We obtained self assigned ethnicity based on the 1991 census classification by questionnaire on the day of index angiography and identified 424 participants from south Asian ethnic groups. For patients with missing questionnaire data, their given and family names were cross matched on a database of 15 000 names used to identify south Asian patients in routine data from east London. 17 This database identified a further 78 south Asian patients. We considered this system valid because the name database is highly specific (99%); the name assigned and self assigned methods identified similar proportions of south Asian proportions (15.6% and 12.8%, respectively); and confining the analyses to those with self assigned ethnicity did not affect the results. Of 502 south Asian participants, 41% were Indian, 29% Pakistani, 25% Bangladeshi, and 5% Sri Lankan. The number of participants in ethnic groups other than south Asian or white was too small for analysis.
Angiographic data-Angiographic findings were obtained from the angiogram report held in the case notes and coded blind to the clinical details. The severity of disease in each of the 27 coronary artery segments defined by the coronary artery study 18 was coded and the number of diseased vessels calculated. 15 Two cardiologists who were blinded to the clinical details examined a random subsample of coronary angiograms from 209 patients. Their assessment of the number of diseased vessels and the presence of impaired left ventricular function showed good agreement beyond chance with the assessment of the trained coder (weighted > 0.6).
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Appropriateness ratings-Ratings of appropriateness for coronary angioplasty and coronary artery bypass grafting were determined in 1995 before recruitment of the cohort by a nine member expert panel using the RAND-Delphi technique. 16 The validity and reliability of the ACRE ratings have been reported. 20 RAND grouped specific indications into broad clinical presentations and categorised them according to severity of symptoms, number of diseased vessels, ejection fraction, exercise electrocardiogram, operative risk, and current medications. The panel considered revascularisation to be appropriate when benefits exceeded risks by a sufficient margin to make the procedure worth performing and to be of uncertain appropriateness when benefits and risks were about equal or when the best available evidence did not support a judgment either way. Ethnicity of the patients was not included in judgments about appropriateness. The panel's rating of appropriateness was assigned to each patient in the cohort; clinicians were not aware of the appropriateness ratings of their patients.
Follow up and outcomes-We identified first revascularisation procedures performed after the index coronary angiography by cross checking electronic information systems against catheter laboratory and theatre records. All patients were followed up for death or non-fatal myocardial infarction until 14 April 1999 giving a median follow up of 30 months. In total the records of 4094 (99%) patients were flagged for mortality at the Office for National Statistics central registry. We ascertained potential cases of non-fatal myocardial infarction by flagging records at the clearing system for discharges coded for coronary artery disease using the unique NHS number. We further checked the completeness of these data by manually searching admission records in 13 referring hospitals. Statistical analysis-We compared rates of revascularisation, mortality, and non-fatal myocardial infarction between south Asian and white patients with age adjusted hazard ratios and their 95% confidence intervals. Hazard ratios less than one indicate that south Asian patients had a lower rate of revascularisation or mortality than white patients. Analyses are presented according to clinical need and category of appropriateness. We used Cox's proportional hazards models to adjust for the effects of socioeconomic status. Times to revascularisation were compared between groups by Kaplan-Meier curves and the log rank test. All analyses were performed in SAS.
Results
There were demographic and clinical differences between the two groups of participants (table 1) . Compared with white patients south Asian patients tended to be younger, male, non-obese, non-smokers, and more educated with lower household incomes. Diabetes, adverse lipoprotein profile, severe angina or atypical chest pain, and triple vessel or left main stem disease detected on angiography were also more common in south Asian patients. A lower proportion had undergone exercise stress testing. There were no significant differences between the two ethnic groups in clinical presentation, previous investigations, and interventions. South Asian patients had more visits to their general practitioner in the year before angiography than white patients but did not spend longer on the waiting list for angiography.
The prospective clinical validity of our appropriateness ratings, previously shown in the whole cohort, was also found among south Asians. In south Asian patients thought appropriate for coronary artery bypass grafting, the age adjusted hazard ratio for mortality (patients who did not receive it versus those who did) was 1.99 (95% confidence interval 0.65 to 6.07). Figure 1 shows that the overall rate of revascularisation was lower among south Asian patients than white patients (log rank P=0.017); the curves diverged after the first two months. Table 2 shows that the overall rate adjusted for age was lower in south Asian patients. This lower rate tended to be consistent within groups of clinical need, with hazard ratios less than unity and P < 0.05 within groups aged over 58 years and those with severe angina, positive result on exercise electrocardiography, and triple vessel disease.
There was no difference between south Asian and white patients in the proportions that were rated by the panel as appropriate for revascularisation (72% v 68%). Among patients deemed appropriate for angioplasty, however, south Asian patients were less likely to receive it than white patients (log rank P=0.082 (fig 2) , age adjusted hazard ratio 0.69, 95% confidence interval 0.47 to 1.00, P=0.058). The age adjusted hazard ratio was 0. angioplasty, stents were placed in 51% of south Asian patients and 56% of white patients (P=0.479). Among patients deemed appropriate for coronary artery bypass grafting, south Asian patients were less likely to receive it than white patients (log rank P=0.002 (fig 3) , age adjusted hazard ratio 0.74, 0.58 to 0.91, P=0.007). The age adjusted hazards ratio was 0.56 (0.37 to 0.84, P=0.006) for Bangladeshis, 0.78 (0.52 to 1.18; P=0.24) for Pakistanis, and 0.89 (0.64 to 1.23, P=0.48) for Indians. Figure 2 shows that the lower rate of angioplasty among south Asian patients compared with white patients became evident within the first month. Figure 3 shows that for coronary artery bypass grafting the curves diverged after six months. The difference between south Asian patients and white patients in rates of coronary artery bypass grafts was attenuated by adjustment for education (0.80, 0.59 to 1.08), income (0.88, 0.65 to 1.20), and education and income combined (0.81, 0.60 to 1.16).
There was no difference between south Asian patients and white patients in the proportion for whom the cardiologists' intended management after angiography was revascularisation (128 (39%) v 836 (41%)). South Asian patients for whom angioplasty was intended had a lower rate for this procedure rate than white patients (0.71, 0.52 to 0.98, P=0.034). South Asian patients for whom coronary artery bypass grafting was intended also had a lower rate for this procedure than white patients (0.79, 0.60 to 1.04, P=0.093). Figure 4 shows that there were no differences in mortality between the groups of patients with coronary artery disease (age adjusted hazard ratio 1.05, 0.68 to 1.63) nor in rates of combined death and non-fatal myocardial infarction (1.07, 0.78 to 1.47).
Discussion
In a prospective population based study of consecutive patients undergoing angiography, south Asian patients were less likely than white patients to undergo subsequent coronary revascularisation. These differences were independent of differences in clinical need between the groups as rated by a panel of experts and were not wholly explained by the differences in socioeconomic status. Physician bias in recommending patients for revascularisation did not account for these findings, suggesting the importance of patients' understanding and preferences. As all patients in our cohort had been referred for angiography we cannot exclude clinician bias before this investigation.
Our study has several advantages over previous research. The appropriateness of the coronary revascularisation study, of which this study was a part, is uniquely able to characterise the clinical need of patients by using ratings of appropriateness as assessed by an expert panel that have been validated against clinical outcomes.
15
Patients who are considered appropriate for revascularisation but who do not receive it are less likely to survive and more likely to have angina than those who are revascularised. Our findings are consistent with some 7 but not all 21 results of US studies that investigated rates of cardiovascular procedures in black and white patients after appropriateness of interventions was accounted for.
Another advantage of our study was the opportunity to investigate whether ethnic differences in coronary revascularisation can be explained by socioeconomic status. Ecological studies in the United Kingdom (which did not take ethnicity into account) have shown an association between economic deprivation and lower rates of revascularisation, 22 echoing similar findings in the United States. 23 In general, the south Asian participants in our study had lower incomes, though they were more educated than white participants. Adjustment for education and income attenuated, but did not abolish, the difference in rate of coronary artery bypass grafting between the two groups. The differences in rates of revascularisation between south Asian and white patients was largest for patients of Bangladeshi origin. The difference tended to be greater among older patients, women, and those of lower socioeconomic status. The results of these subgroup analyses suggest that cultural differences and language barriers may be responsible.
The third advantage over previous studies is our comparison of intended management recorded by the cardiologist at the time of angiography with actual revascularisation status on follow up. Revascularisation was the intended management in similar proportions of participants, but south Asian patients underwent fewer procedures. Schulman et al used hypothetical case scenarios and suggested that clinicians' recommendations for angiography may be biased by the ethnicity of the patient. 24 Our findings, based on real patients and real decisions, do not support their results. In a study in New York, Barnhart et al analysed treatment recommendations after angiography in 180 patients with severe coronary artery disease. They (10) 45 (13) 23 (15) 6 (8) 16 (13) 386 (13) 312 (14) 148 (17) 63 (13) 101 ( found that Hispanic patients were less likely to be recommended for revascularisation than white patients but did not compare recommendations with actual procedures.
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Why are revascularisation rates lower in south Asian patients? South Asian and white patients may differ in their understanding of the risks and benefits of revascularisation. The administrative system, through which revascularisation is provided, involves written communication in English, long waiting lists, and repeated outpatient assessments. Even if communication is not a barrier, ethnic groups may differ in willingness to undergo revascularisation. Studies from the United States have shown that black and white patients have different preferences for treatment. 26 We did not collect data on refusal of revascularisation. Until the impact of ethnicity on the values (utilities) patients place on the outcomes of revascularisation has been investigated, we cannot conclude that the differences we observed are unfair. The observation that ethnic differences in the rate of revascularisation arose once patients had been put on the waiting list, rather than earlier on, is more consistent with differences in the ability or willingness to negotiate the system rather than explicit refusal to have the procedure. Deaths on the waiting list cannot explain our findings as only one south Asian patient died before he received an intended revascularisation.
Ethnic differences in rates of revascularisation were not associated with differences in mortality and non-fatal myocardial infarction, though the confidence intervals were wide. To detect a 30% excess mortality (with 80% power, P < 0.05) in south Asian patients compared with white patients we would need to follow up 2000 south Asian patients for 2.5 years. This would be a large proportion of the total number of south Asian patients undergoing coronary angiography in the United Kingdom.
The NHS, predicated on fair access to treatment, has no mechanism to monitor ethnic differences in the invasive management of coronary disease in relation to patient characteristics and clinical outcome. Until such information systems are available nationally, 27 it will be difficult to investigate systematically any differences in treatment between patients of Indian, Pakistani, and Bangladeshi origin and to explore possible interactions with age, sex, and social position. The absence of a comprehensive system to collect data on ethnicity from primary to tertiary care prevents investigation of inequity in the management of all conditions, not just coronary disease.
South Asians had more consultations with a general practitioner in the year before angiography and more severe angina and coronary artery disease than white patients. These findings are compatible with a higher threshold for cardiac referral of south Asian patients from general practice and require further investigation. Shaukat et al found that the interval between onset of symptoms and attendance at a cardiology clinic was longer for south Asian patients, 11 while Chaturvedi found that south Asian patients had a lower threshold for seeking medical attention when they had symptoms of angina. 28 Our findings provide the strongest evidence to date that coronary revascularisation among comparable patients with coronary disease is less likely to be carried out in south Asian patients than in white patients in the United Kingdom. This difference can not be explained by physician bias. Proving that these differences are unfair requires much larger studies to investigate the impact on clinical outcome as well as the measurement of patient preferences. The national service framework for coronary heart disease in England and Wales explicitly requires the equitable provision of revascularisation between ethnic groups; this may not be happening.
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Introduction
The Calman-Hine report recommended that planning in cancer services should take account of the "views and preferences of patients." 1 This requires research to ascertain what patients want and development of measures to ensure that these views are then reflected in practice. Initial national guidelines for care of patients with head and neck cancer did not take account of views of patients or carers. 2 We carried out a study of focus groups with patients with head and neck cancer and carers to consider specific standards for their care. We subsequently incorporated their views into new national guidelines. 
Methods
The study took place across the South and West region. We obtained patients' names from the ten consultants who formed part of the regional tumour panel, all of whom gave at least some information on relevant patients (n=290). We contacted general practitioners as needed to check that the patients were still alive. For carers we considered only spouses (or partners living
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